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1 . (Currently Amended) A method of perfonr ing mod©l to hardware cojxelatioa, 
comprising: 

simulating models based upon design criteria; 

manufacturing devices based upon said design criteria; 

eval;jating features of said devices duiijig said manufactiff tae to produce «4ifie test 
parametric data; 

removing defective devices from said test parametric data: 



BEST AVAILABLE COPY 



comparing said models to said in lino test p arametric data to obtain correlation data; and 
modifying said simulating according to said correlation data. 



(Currently Amended) The method in claim 



1, wherein said simulating produces 



geometric, DC, AC, and delay stage simulated parameters, and 



wherem said in lino test parametric data inc 
parameters. 



3 . (Original) The method in claim 1 , wherein 
simulation and said method further comprises identifying, 
devices that match models produced by said modifibd 



udes geometric, DC, AC, and delay stage test 



said modifying produces a modified 

in a characteriiation map, ones of said 
simulation. 



4. (Currently Amended) The method in claim 1 , wherein: 
said devices comprise semiconductor devices; 
said models include modeled threshold voltage values; 
said in lin e test parametric data includes test threshold voltage values; 
said comparing compares said modeled threshold voltage values and said test threshold 



voltage values to produce a threshold voltage adder; 

said modifying includes adding said thresho; 
voltage values. 



and 

d voltage adder to said modeled threshold 
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5. (Currently Amended) The method in claim 1 , wherein; 
said devices comprise semiconductor devices; 

said models include modeled saturated current values; 
said m lin e test parametric data includes test saturated current values; 
said comparing compares said modeled saturated current values and said test saturation 
saturated current values to produce a saturated current error value, 

6. (Currently Amended) The method in claim 1, wherein: 
said devices comprise semiconductor devices; 

said models include modeled delay per stage values; 
said kAm & test parametric data includes test delay per stage values; 
said comparing compares said modeled delay per stage values and said test saturation 
delay per stage values to produce a delay per stage error value, 

7. (Currently Amended) The method in claim 1, further comprising culling said in line test 
parametric data to retain selected geometric, D.C, A.C. and delay test parameters. 

8. (Currently Amended) m e tliod in claim 1, further comprising A method of performing 
model to hardware correlation- comprising: 

simulating models based upon design criteria- 
manufacturi ng devices based upon said design criteria; 

evaluating feat ures of said devices during said manufacturinf y to produce in line test 
parametric data: 

identifying defective devices and removir^ said defective devices from said in line test 
parametric data; 

comparing said models to said in line test parametric da ta tn nhtain correlation data^ and 

3 
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modifying said simulating accoiding to said cgn-elation data . 

9. (Ciajcrently Amended) A method of correcting a hardware modeling process, said method 
comprising: 

manufacturing devices based on design criteria; 

measming features of non-defective ones of said devices to produce measured features; 
isolating a portion of said modeling process; 

suppljdng at least one of said measured features to said portion of said modeling process, 
wherein said portion of said modeling process outputs a simulated result; 

comparing said simulated result to a corresponding measured feature of said measured 
features; and 

calculating a correction to said portion of said modeling process based on said comparing. 

10. (Qrigina).) The method in claim 9, wherein said simulated result and said corresponding 
measured feature comprise one of a voltage, current, and physical dimensioiL 

1 1 . (Original) The method in claim 9, wherein said portion of said modeling process 
simulates an integrated circuit design to model one of saturation threshold voltage, saturated 
source/drain current, and delay per stage. 

1 2. (Original) The method in claim 9, fiorther comprising repeating said method for second 
portions of said modeling process to produce second corrections. 

13. (Original) The method in claim 12, further comprising modifying $aid modeling process 
based on said correction and said second corrections, such that said modeling process 
automatically makes said corrections after performing a simulation. 

14. (Original) The method in claim 9, wherein said measuring comprises measuring physical 

4 
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dimensions and performance operations of said devices at different points of said manufacturing 
of said devices. 

15. (Original) The method in claim 9, further comprising performing a statistical analysis 
based on results of said comparir^ process. 

16. (Currently Amended) A method of performing model to hardware correlation for 
semiconductor chips, comprising: 

obtaining fabrication in lin e parametric data; 

extracting first parameters from said parametric data to make a first set of go-data; 
removing defective chins from said first set of go-data: 

calculating a first simulated threshold voltage saturation and first simulated saturated 
source/drain current based on said first set of go-data using a modeling program; 

performing a first comparing of said first simxilated threshold voltage saturation to an in- 
4in6 parametric threshold voltage saturation firom said parametric data and a first comparing of 
said first simulated saturated source/drain current to an ' k - Hlin e parametric saturated source/drain 
current &om said parametric data; 

calculating a threshold voltage adder firom said first comparing; and 

correcting said modeling program using said threshold voltage adder, 

17. (Origmal) The method in claim 16, fiirther comprising 

adding said threshold voltage adder to said first set of go-data to make a second set of go- 
data; 

calculating a second simulated tlnreshold voltage saturation and second simulated 
saturated source/drain current based on said second set of go-data using said modeling program; 

performing a second comparing of said second simulated threshold voltage saturation to 
said inline parametric threshold voltage saturation and a second comparing of said second 
simulated saturated source/drain current to said in lin e parametric saturated source/drain current; 

5 
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and 

verifying that said threshold voltage adder cotwscted said second simulated threshold 
voltage saturation and said second simulated saturated source/dr^dn current 

18. (Currently Amended) Th e method in claim 1 7, furthor oompriaing A method of 
perfonning model to hardware cotrelation for semiconductor chips, comprising: 
obtaining fabrication in-line parametric data: 

extracting first parameters from said parametric data to make a first set of go-data: 
oalculatang a first simulated threshold voltage saturation and first simulated saturated 
source/drain current based on said first set of go-data using a modeling program: 

performinjg a first comparing of said first simulated threshold voltage saturation to an in- 
line parametric thres hold voltage saturation from said parametric data and a first comparing of 
said first simulated saturated s ource/drain current to an in-line parametric saturated source/drain 
current from said parametric data; 

calculating a threshold voltage adder from said first comparing: 

correcting sa id modeling program using said threshold voltage adder: 

adding said threshold vol tage adder to said first set of go-data to make a second set of po- 

data: 

calculating a second simula ted threshold voltage saturation and second simulated 
saturated source/drain current based on said second set of go-data using said modeling program- 
performing a second comparing of said second simulated threshold voltage saturation to 
said in-line parametric threshold voltage saturation and a second comparing of said second 
shnulated saturated source/drain cu rrent to said in-line parametric saturated source/drain current: 

verifying that said threshold voltage adder corrected said second simulated threshold 
voltage satumtion and s aid second simulated saturated source/drain current; and 

calculating a percentage error based on said second comparing process and adding said 
percentage error to said second set of go-data to make a third set of go-data. 

6 
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19. (Original) The method in claim 1 8, further comprising: 

calculating a simulated delay-per-stage based on said third set of go-data using said 
modeling program; 

performing a third comparing of said simulated delay-per-stage to an in-line parametric 
delay-pex-stage from said parametric data; and 

calculating a delay-per-stage exxor based on said third comparing process, 

20. (Original) The method in claim 19, further comprising: 

adding said delay-per-stage enor to said third set of go-data to make a final set of go-data; 

and 

outputting statistics based on said threshold volt^e adder, said percentage error and said 
delay-per-stage error, 

2 1 . (Original) The method in claim 1 8, further comprising: 

performing a fourth comparing of parametric yi eld data from said final set of go-data to 
functional yield data from wafer final test servers; 

selecting acceptable chips which have good parametric yield data and good functional 
yield data from said fourth comparing process; and 

creatmg a mode] to hardware wafer map showing locations of said acceptable chips. 

22. (Original) The method in claim 21, further comprising performing a model to hardware 
comparison using said model to hajidware wafer map. 

23 . (Currently Amended) m e thod in claim 1 6, furthco' comprioing^ after caid e xtmoting, A 
method of performin g model to hardware coixelation for semiconductor chips, comprising: 

obtaimng fabrication i&4ijfte parametric data; 

extracting first parameters from said parametric data to make a first set of go-data^ 
removing defective chips from said first parameters to make said first set of go-data^ 

7 
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calculating a first simula ted threshold voltage saturation and fust simulated satiu^ted 
source/diain current based on said first set of go-data using a modeling program; 

performing a first comp aring of said first simulated threshold voltage saturation to an i»- 
lifie parametric thresh old voltage saturation fiom said p a rametric data and a first comparing of 
said first simulated saturated sourc e/drain current to an Ha^me parametric saturated source/drain 
current fi-om said parametric data: 

calculating a threshold voltage adder from said first comparing: and 

correcting said modeling program using said threshold voltage adder . 

24. (Original) A method of peifonning model to hardware correlation for semiconductor 
chips, comprising: 

obtaining fabrication in-line parametric data; 

extracting first parameters from said parametric data to make a first set of go-data; 

calculating a first simulated threshold voltage saturation and first simulated saturated 
source/drain current based on said first set of go-data using a modeling program; 

performing a first comparing of said first simulated threshold voltage saturation to an in- 
line parametric threshold voltage saturation from said parametric data and a first comparing of 
said first simulated saturated source/drain current to m in-line parametric saturated source/drain 
current from said parametric data; 

calculating a threshold voltage adder &om said first comparing; 

adding said threshold voltage adder to said first set of go-data to make a second set of go- 
data; 

calculating a second simulated threshold voltage saturation and second simulated 
saturated source/drain current based on said second set of go-data using said modeling program; 

performing a second comparing of said second simulated threshold voltage saturation to 
said in-lme parametric threshold voltage saturation and a second comparing of said second 
simulated saturated source/drain current to said in-line parametric saturated souice/drain current; 
calculating a percentage error based on said second comparing process and adding said 

8 



PAGE 10/20 * RCVD AT 1/19/2005 2:44:14 PM [Eastern Standard Time] * SVR:USPT0€FXRF-1/2 * DNIS:8/29306 ' CSID:4105731124 * DURATION (mm-ss):05-24 



01/19/2005 03:43 4105731124 



MCGINN&GIBB 



PAGE 11 



09/867,375 

percentage error to said second set of go-data to make a third set of go-data; 

calculating a sdmulated delay-per-stage based on said thiid set of go-data using said 
modeling program; 

performing a third comparing of said simulated delay-per-stage to an in-line parametric 
delay-per-stage from said parametric data; 

calculating a delay-per-stage error based on said third comparing process; 

adding said delay-per-stage error to said third set of go-data to make a final set of go-data; 

and 

correcting said modeling program using said final set of go-data. 

25. (Original) The method in claim 24, further comprising, after said extracting, removing 
defective chips from said first parameters to make said first set of go-data. 

26. (Original) The method in claim 24, further comprising^ after said second comparing^ 
verifying that said threshold voltage adder corrected said second simulated threshold voltage 
saturation and said second simulated saturated source/drain current. 

27. (Original) The method in claim 24, fijrther comprising outputting statistics based on said 
threshold voltage adder, said percentage error and said delay-per-stage error. 

28. (Original) The method in claim 24, fiirther comprising: 

performing a fourth comparing of parametric yield data from said final set of go-data to 
functional yield data from wafer final test servers; 

selecting acceptable chips which have good parametric yield data and good fimctional 
yield data from said fourth comparing process; 

creating a model to hardware v^^er map showdng locations of said acceptable chips; and 

performing a model to hardware comparison using said model to hardware wafer map. 

9 
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29. (Original) A method of perforaiiiig model to hardware correlation for semiconductor 
chips, comprising: 

obtaining fabrication line parametric data; 

extracting first parameters from said parametric data; 

removing defective chips fixam said first parameters to make a first set of go-data; 

calculating a first simtdated threshold voltage saturation and first simulated saturated 
source/drain current based on said first set of go-data using a modeUng program; 
peifomiing a first comparing of said first simulated threshold voltage saturation to ati in-line 
parametric threshold voltage saturation fbom said parametric data and a first comparing of said 
first simulated saturaled source/drain current to an in-line parametric saturated source/drain 
current from said parametric data; 

calculating a threshold volt^e adder firom said first comparing; 

adding said threshold voltage adder to said first set of go-data to make a second set of go- 
data; 

calculating a second simulated threshold voltage saturation and second simulated 
saturated source/drain ciirrent based on said second set of go-data using said modeling program; 

performing a second comparing of said second simulated threshold voltage saturation to 
said in-line parametric threshold voltage sat-uration and a second comparing of said second 
simulated saturated source/dxain current to said in-line parametric saturated source/drain current; 

verifying that said threshold voltage adder corrected said second simulated threshold 
voltage saturation and said second simulated saturated source/drain current; 

calculating a percentage error based on said second comparing process and adding said 
percentage error to sai d second set of go-data to make a third set of go-data; 

calculating a simulated delay-per-stage based on said third set of go-data using said 
modeling program; 

performing a third comparing of said simulated delay-per-stage to an in-line parametric 
delay-per-stage fixjm said parametric data; 

calculating a delay-per-stage error based on said third comparing proems; 

10 
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adding said delay-per-stage error to said third set of go-data to make a final set of go-data; 
outputting statistics based on said threshold voltage adder, said percentage error and said 
delay-per-stage error; 

performing a fourth comparing of parametric yield data from said final set of go-dala to 
functional yield data from wafer final test servers; 

selecting acceptable chips which have good parametric yield data and good functional 
yield data fiom said fourth comparing process; 

creating a model to hardware wafer map showing locations of said acceptable chips; and • 

performing a model to hardware comparison using said model to hardware wafer map, 

30. (Currently Amended) A program storage device readable by machine^ tangibly 
embodying a program of instructions executable by the machme to perform method steps for 
perfomxing model to hardware correlation, comprising; 

simulating models based upon design criteria; 
manufectming devices based upon said design criteria; 

evaluating features of said devices during said manufagturing to produce in lino test 
parametric data; 

removing defective devices from said test parametric data: 

comparing said models to said inline test parametric data to obtain correlation data; and 
modifying said simulating according to said correlation data. 

3 1 . (Currently Amended) The program storage device as claimed in claim 30, wherein said 
simulating produces geometric, DC, AC, and delay stage simulated parameters, and 
wherein said in lino test parametric data includes geometric, DC, AC, and delay stage test 
parameters. 

32. The program storage device as claimed in claim 30, wherein said modifying produces a 
modified simulation and said method further comprises identifying, in a characterization map, 

U 
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ones of said devices that match models produced by said modified simulation- 

33, (Cmrently Amended) The program storage device as claimed method in claim 30, 
wherein: 

said devices comprise semiconductor devices; 

said models include modeled threshold voltage values; 

said kilin e test parametric data includes test threshold voltage values; 

said comparing compares said modeled threshold voltage values aiad said test threshold 
voltage values to produce a threshold voltage adder; and 

said modifying includes adding said threshold volts^e adder to said modeled threshold 
voltage values. 

34, (Currently Amended) The program storage device as claimed method in claim 30, 
wherein: 

said devices comprise semiconductor devices; 
said models include modeled saturated current values; 
said in lino test parametric data includes test saturated cmxent values; 
said comparing compares said modeled saturated cuirent values and said test saturation 
saturated current values to produce a saturated current e?rror value. 

35, (Currently Amended) The program storage device as claimed method in claim 30, 
wherein: 

said devices comprise semiconductor devices; 
said models include modeled delay per stage values; 
said i n lin g test parametric data includes test delay per stage values; 
said comparing compares said modeled delay per stage values and said test saturation 
delay per stage values to produce a delay per stage error value, 

12 
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36. (Currently Amended) The program storage device as claimed method ra claim 30. ftjrther 
comprising culling said ift4ift6 test parametric data to retain selected geometric, D.C., A.C. and 
delay test parameters. 



13 
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